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AB The invention provides methods and compns. for treating pathogen 

infections, particularly human papillomavirus infections. Specif ically^ 
the invention provides a method of screening that involves determining an 

effect 

of a candidate agent on binding of an E6 protein from an 
oncogenic strain of HPV to a polypeptide containing the amino acid 
sequence of a particular PDZ domain from the cellular 
protein MAGI-1. The invention provides 

methods to treat diseases associated with expression of pathogen 
proteins by modulating their interactions with MAGI- 
1, and a number of isolated peptides useful in such 

methods. Also provided are kits for performing the subject methods. 
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WO 2002-US24655 A2 20020802 

AB The invention provides reagents and methods for detecting pathogen 
infections in hiiman samples. This detection utilizes specific 
proteins to detect the presence of pathogen proteins or 
abnormal expression of human proteins resulting from pathogen 
infections. Specific methods, compns. and kits are disclosed herein for 
the detection of oncogenic human papillomavirus 
E6 proteins in clin. samples. One advantage of the 
invention is the use of PDZ domain proteins, which 
unlike antibodies, bind most or all oncogenic HPV 
E6 proteins from human papillomavirus, and, as such, 
make be used to diagnose cervical, and other, cancers. 
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AB The invention provides reagents and methods for detecting pathogen 
infections in human samples . This detection utilizes specific 
proteins to detect the presence of pathogen proteins or 
abnormal expression of human proteins resulting from pathogen 
infections. Specific methods, compns . and kits are disclosed herein for 
the detection of oncogenic human papillomavirus 
E6 proteins in clin. samples. Suitable oncogenic E6 
protein binding partners for E6 detection include a PDZ 
domain (particularly, from MAGI-1) / an 
antibody against E6 protein; other proteins 

that recognize oncogenic E6 protein (e.g., p53, E6-AP or E6-BP) ; 

DNA (i.e., cruciform DNA) ; and other partners such as aptamers or single 

chain antibodies from phage display. 
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DETAILED DESCRIPTION - Determining if a hioman subject is infected 
with an oncogenic strain of human papillomavirus (HPV) comprises: 

(1) contacting a sample obtained from the subject with a PDZ 
domain polypeptide bound to a solid support; and 

(2) detecting the presence of any oncogenic HPV E6 
protein bound to the PDZ domain polypeptide using an HPV 
E6 binding partner, where the presence of oncogenic HPV 
E6 protein indicates that the subject is infected with an 
oncogenic strain of HPV. 

An INDEPENDENT CLAIM is included for a kit for testing for the 
presence of oncogenic HPV E6 protein, 

USE - The method is useful for determining if a human subject is 
infected with an oncogenic strain of HPV (claimed) . 
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NOVELTY - Screening (Ml) agent affecting binding of oncogenic protein to 

MAGI-1 PDZ polypeptide, involves determining 

an effect of a candidate agent on binding of an oncogenic E6 protein to a 
polypeptide comprising the amino acid sequence of a second PDZ 
domain from MAGI-1. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(1) an isolated peptide (I) comprising an amino acid sequence 
corresponding to two contiguous amino acids at the C-terminus of an 
oncogenic E6 protein; 

(2) a pharmaceutical composition (CI) comprising (I) and a carrier; 

and 

(3) a kit comprising (I) and instructions for using (I) to treat a 
cancer associated with HPV infection. 

ACTIVITY - Cytostatic. 

MECHANISM OF ACTION - Reduces binding of E6 protein of 
human papillomavirus (HPV) to PDZ 
protein such as MAGI-1 protein (claimed) . 

In vitro analysis of inhibition of PDZ protein such as 
TIPl-HPV E6 16 binding by PL peptides was carried out 

as follows. The 96-well immuno-plate was coated with anti-glutathione-S- 
transferase (GST) antibody (100 micro L) . The plate was tap 
dried after dumping excess antibody, blocked by adding 2% bovine 
serum albumin (BSA) /phosphate buffered saline (PBS) (200 micro L/well) . 
Then, the plate was incubated for 2 hours at 4 deg. C. After rinsing with 
cold PBS (200 micro L/well), GST-TIPl fusion protein (50 micro L) in 2% 
BSA/ PBS, or GST alone as control was added to the well. The well was 
incubated at 4 deg. C for 1-2 hours. After rinsing excess protein, peptide 
mixture reagent (HPV E6 16+Tax peptides) (50 micro L) 

was added to the well, incubated on ice for 10 minutes and then at room 
temperature for 10 minutes. HRP-streptavidin was added, rinsed with Tween 
wash buffer, 3 , 3 ' , 5, 5 ' -tetramethylbenzidine (TMB) substrate was added, 
incubated, and readings were taken at 650 nm. The result indicated a 
decrease in binding between TIPl and HPV E6 16 by Tax 
PL peptide. 

USE - (Ml) is useful for screening agent affecting binding of 
oncogenic protein to MA6I-1 PDZ polypeptide. 
(I) is useful for modulating an interaction between a MAGI- 
1 protein and an oncogenic E6 protein, which involves contacting 
the MAGI-1 protein with (I) . (I) is useful for 

reducing the oncogenicity of an oncogenic strain of HPV in a cell, which 
involves reducing binding of an £6 protein of the HPV 
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to a MAGI-1 protein of the cell, where the reduction 

of binding is done by contacting the E6 protein with (I), the cell is a 
cell in vitro or cell in vivo. CI is useful for treating a cancer 
associated with HPV infection, which involves administering CI to a 
subject who is in need of the treatment, where the subject has cervical 
cancer, uterine cancer, anal cancer, colorectal cancer, penile cancer, 
oral cancer, skin cancer or esophageal cancer (claimed) . 

ADVANTAGE - The agent screened by (Ml) enables more specific, 
effective and cost-effective treatment of cancer caused by HPV infection. 

DESCRIPTION OF DRAWING (S) - The figure is a graph showing the 
inhibition of interaction between human papillomavirus 
E6 16 and TIPl by Tax peptide. 
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NOVELTY - Detecting the presence of an oncogenic human 
papilloma virus (HPV) E6 protein in a sample 
comprises : 

(a) contacting a sample suspected of containing an oncogenic 
HPV E6 protein with a PDZ domain polypeptide; 

and 

(b) detecting any binding of the oncogenic HPV E6 
protein in the sample to the PDZ domain polypeptide, where 
binding of the oncogenic HPV E6 protein to the 

PDZ domain polypeptide indicates the presence of an oncogenic 
HPV E6 protein in the sample. 

DETAILED. DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(1) a system for detecting the presence of an oncogenic HPV 
E6 polypeptide in a sample comprising a first and a second binding 
partner for an oncogenic HPV E6 polypeptide, where the 

first binding partner is a PDZ domain protein and at least one 
of the binding partners is attached to a solid support; 

(2) determining if a subject is infected with an oncogenic strain of 
HPV; and 

(3) a kit for testing for the presence of oncogenic HPV 

E6 protein, the Jcit comprising first and second binding partners 
for the oncogenic HPV E6 protein, where the first 
binding partner is a POZ domain protein. 

USE - The method is useful for detecting the presence of an oncogenic 
human papilloma virus (HPV) E6 
protein in a sample (claimed) . 
Dwg.0/10 
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Entered Medline: 20001121 
AB The oncoproteins of small DNA tumor viruses promote tumorigenesis by 

complexing with cellular factors intimately involved in the control of 

cell proliferation. The major oncogenic determinants for human adenovirus 

type 9 (Ad9) and high-risk human papillomaviruses {HPV) are the 

E4-0RF1 and E6 proteins, respectively. These seemingly 

unrelated viral oncoproteins are similar in that their transforming 

activities in cells depend, in part, on a carboxyl-terminal PDZ 

domain-binding motif which mediates interactions with the cellular 

PDZ-protein DLG. Here we demonstrated that both Ad9 E4-0RF1 and 

high-risk HPV E6 proteins also bind to the DLG-related 

PDZ-protein MAGI-1. These interactions 

resulted in MAGI-1 being aberrantly sequestered in the 

cytoplasm by the Ad9 E4-0RF1 protein or being targeted for degradation by 

high-risk HPV E6 proteins. Transformation-defective 

mutant viral proteins, however, were deficient for these activities. Our 
findings indicate that MAGI-1 is a member of a select 
group of cellular PDZ proteins targeted by both adenovirus 
E4-0RF1 and high-risk HPV E6 proteins and, in 

addition, suggest that the tumorigenic potentials of these viral 
oncoproteins depend, in part, on an ability to inhibit the function of 
MAGI-1 in cells. 
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OBJECTIVE: To confirm human papillomavirus (HPV) 6b virus-like particles 
(VLP) have strong immunogenicity and the protective antibody induced by 
HPV 6b VLP have cross-reactive immunity against HPVll VLP and bovine 
papillomavirus (BPV) 1 VLP. METHOD: The late gene LI for HPV6b, HPV 11 
and L1/L2 for BPV 1 were molecularly cloned into recombinant baculovirus, 
respectively. The recombinant viruses were expressed in insect cells 
(Sf-9 cells) . The expressed LI proteins self-assembled into virus-like 
particles (VLP) for HPV6b, HPV 11 and BPV 1. VLP were purified from 
insect cell nuclei by CsCl centrif ugation . The Balb/c mice were immunized 
on days 0 and 21 with 50 microgramHPV6b VLP intramuscularly. Sera were 
collected after a further 7 days and 3 months. The titers of IgG against 
HPV 6b VLP^ HPV 11 VLP and BPVl VLP were detected. Hemagglutination 
inhibition assay was conducted to detected that whether antisera produced 
by HPV 6b VLP immunization could inhibit HPVll VLP and BPV 1 VLP 
agglutinate mouse red blood cells. RESULT: After 7 days of two 
immunizations, the titers of IgG against HPV6b VLP, HPVll VLP and BPVl VLP 
were 1:6 400, 1:1 600 and 1:1 600 by ELISA, respectively. Three months 
later, the titers of IgG against HPV6b VLP, HPVllVLP and BPVl VLP were 
1:800, 1:400 and 1:100, respectively. Hemagglutination inhibition assay 
results showed that the antisera produced by HPV6b VLP inhibit HPV6b VLP 
and HPVll VLP to mouse red blood cells binding. CONCLUSION: HPV 6b VLP 
have potent immunogenicity. Antisera produced by HPV6b VLP could inhibit 
the binding of HPV6b VLP and HPVll VLP and cells. Both HPV6b and HPVll 
share neutralizing epitopes which are cross-reactive and HPV6b VLP may be 
used in prophylactic and therapeutic vaccine for HPV6b and/or HPV 11 
infections . 
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BACKGROUND: To establish a sandwich ELISA method for detection of reporter 
chloramphenicol acetyltransf erase (CAT) gene. METHODS: The full length 
sequence of CAT gene was amplified with PCR using plasmid pBLCAT6 as 
template, and inserted into the prokaryotic expression plasmid Pgex-2T. 
The purified fusion protein was emulsified with complete or incomplete 
Freund adjuvant and injected subcutaneously into rabbits. The antibody 
was labeled with biotin, and a sandwich ELISA technique with biotin 
streptavidin amplify system was established. Several CAT reporter 
plasmids containing different HPV 16 LCR sequences were generated and 
transfected transiently to monolayer cells in vitro. The cytoplasm 
proteins were extracted and the expressions of CAT were evaluated with the 
newly established ELISA assay. RESULTS: SDS-PAGE displayed that the 
molecular weight of the expressed fusion protein was about 54,000. The 
prepared antiserum was able to recognize the CAT protein expressed by 
mammalian cells or prokaryote cells. Under the control of different 
promoters and their regulate sequences, two to eight folds CAT expression 
increased were evaluated in transiently transfected mammalian cells by the 
newly established sandwich ELISA method. CONCLUSIONS: The established 
method could sensitively reflect the activities of the upstream promoters, 
as well as the influence of exchanges of nucleotides within the regulate 
region on the promoter activities. Therefore, it proposes a convenient 
assay for the studies using CAT as the reporter gene. 
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of (pre) neoplastic lesions (squamous intraepithelial lesions; SILs) of the 
uterine cervix, progression to invasive cancer may occur, which suggests 
that the presentation of viral antigens to the immune system is deficient 
in some SILs. To determine whether professional antigen-presenting ceils 
die in SILs, we assayed for the apoptosis of immature dendritic cells (DC) 
in organotypic cultures of HPV-trans formed keratinocytes, which reproduce 
many features of in vivo observed SILs. Unexpectedly, the infiltration of 
organotypic cultures by DC specifically induced the apoptosis of HPV+ 
tumor cells, whereas DC were not affected. In the same conditions and in 
coculture experiments, apoptosis was not observed in normal keratinocytes • 
The induction of apoptosis required membrane contacts between DC and 
HPV-trans formed keratinocytes. Although the HPV+cell lines were sensitive 
to the effects of TRAIL, soluble TRAILR2-Fc did not block the DC-induced 
apoptosis. Furthermore, although FasL and Fas were detected on DC and 
HPV+ cell lines, respectively, functional analysis revealed that this 
pathway is not responsible for the apoptosis induced by the DC, All 
together these results suggest that DC may be at the interface between 
innate and adaptive immunity by inducing the apoptosis of (pre) neoplastic 
cells. 
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AB Serum samples from 38 healthy women and 55 women with different types of 
cervical lesions were investigated for the presence of antibodies to Ras 
and against E4 and E7 proteins of human papillomavirus type 16 (HPV-16) . 
Our results showed that anti-E7 antibodies were closely associated with 
cervical cancer (75%), as previously reported. Interestingly, E4 
antibodies showed higher prevalence in condyloma lesions (79%; 11/14) than 
in cervical cancer (60%; 12/20). We also identified 11% (4/38) of healthy 
individuals as positive for E4 antibodies, which suggests an early immune 
recognition of this protein. Patients with condyloma and cervical 
intraepithelial neoplasia (CIN) also showed higher prevalences of Ras 
antibodies (approximately 40%) than cervical cancer patients (10%; 2/20). 
By sequencing part of the ras genes and using different Ras antigens, we 
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showed that serum antibodies from patients were not directed to a Ras 
mutation, since wild-type cHa-Ras protein was recognized by these 
antibodies. In addition, patients positive for Ras antibodies (94%) were 
also positive for E4 antibodies, suggesting an association between these. 
The high prevalence of antibodies against Ras and E4 proteins in 
pre-malignant lesions opens the possibility of using both antibodies as 
early markers for potential cervical cancer patients. 
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AB Although interferon (IFN) -alpha has been used successfully as an adjuvant 
therapy in laryngeal papillomatosis, some patients are resistant to this 
treatment. In order to know which patients will benefit from the therapy, 
we have tried to find a relationship between the IFN response and the 
viral and host parameters in the lesion. Detection of viral type and copy 
numbers by polymerase chain reaction (PCR) showed that all patients 
infected with human papillomavirus (HPV)-ll were sensitive to the 
treatment, in contrast to those infected with HPV-6. These differences 
could be explained in part by the inability of HPV-11 E7 to inhibit the 
induction of an IFN-responsive element, whereas HPV-6 E7 almost completely 
inhibited the activity of this promoter in transient transfection 
experiments. Local immune status in the lesion showed that all 
HPV-ll-infected patients had detectable levels of interleukin (IL)-15 and 
IFN-gamma mRNA, in contrast to HPV-6-inf ected patients, in whom mRNA for 
these cytokines was almost absent. Viral copy numbers and levels of IL-4 
mRNA could not be correlated with IFN response. Only one patient 
resistant to recombinant IFN-alpha2b and negative for HPV DNA presented 
high titers of neutralizing anti-IFN-alpha2b antibodies. This patient 
became sensitive when natural IFN-alpha was administered. These results 
suggest that response to IFN may be a complex phenomenon resulting from 
the interaction between viral and host elements. 
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TITLE: Does plantar epidermoid cyst with human papillomavirus 
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AB The purpose of this study was to investigate the ability of CDla+ 

Langerhans/dendritic cells (LCs/DCs) to infiltrate hiiman papillomavirus 
(HPV) -associated (pre) neoplastic lesions of the uterine cervix. Migration 
of LCs/DCs in the presence of keratinocytes derived from normal cervix and 
HPV-trans formed cell lines was evaluated in Boyden chambers and in 
organotypic cultures and correlated with granulocyte/macrophage 
colony-stimulating factor (GM-CSF) production by the cells, as determined 
by ELISA. Conditioned media of HPV-transf ormed keratinocytes contained 
lower amounts, of GM-CSF and induced a decreased motile response of LCs/DCs 
in the Boyden chamber assay compared with those of normal cervical 
keratinocytes. The migration of LCs/DCs in the presence of conditioned 
media from normal keratinocytes could be blocked by an anti-GM-CSF 
antibody, and the migration of LCs/DCs in the presence of conditioned 
media from HPV-trans formed keratinocytes could be increased by 
supplementing the media with recombinant GM-CSF. GM-CSF was also a potent 
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factor in enhancing the colonization of LCs/DCs into organotypic cultures 
of HPV-trans formed keratinocytes , as the infiltration of LCs/DCs in the in 
vitro- formed (pre) neoplastic epithelium was minimal under basal conditions 
and dramatically increased after the addition of GM-CSF to the cultures. 
These results suggest that GM-CSF could play an important role in the 
recruitment of LCs/DCs into the HPV-trans formed (pre) neoplastic cervical 
epithelium and be useful as a new immuno therapeutic approach for cervical 
(pre) cancers • 
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Ubiquitin ligases are generally assumed to play a major role in substrate 
recognition and thus provide specificity to a particular ubiquitin 
modification system. The multicopy maintenance protein (Mem) 7 subunit of 
the replication licensing factor-M was identified as a substrate of the 
E3-ubiquitin ligase/E6-AP by its interaction with human 
papillomavirus-18E6 . Mcm7 is ubiquitinated in vivo in both an 
E6^AP^dependent and -independent manner. E6-AP functions in these 
reactions independently of the viral oncogene E6. We show that 
recognition of Mcm7 by E6-AP is mediated by a homotypic interaction motif 
present in both proteins, called the L2G box. These findings served as 
the basis for the definition of substrate specificity for E6-AP. A small 
cluster of proteins whose function is intimately associated with the 
control of cell growth and/or proliferation contains the L2G box and is 
thereby implicated in an E6-AP and, by default, HPV-E6-dependent 
ubiquitination pathway. 
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Human papilloma virus 16 (HPV 16) is associated with cervical cancer and 
is therefore considered a major health risk for women. Immortalization of 
keratinocytes induced by HPV infection is largely due to the binding of 
p53 and Rb by the the viral oncoproteins E6 and E7, respectively, and is 
driven to a large extent by a transforming growth factor 
alpha/amphiregulin epidermal growth factor receptor autocrine loop. In 
this study^ we show that the growth of HPV 16-immortalized human 
keratinocytes can be blocked by a selective epidermal growth factor 
receptor kinase inhibitor, AG 1478, and by AG 555, a blocker of 
cyclin-dependent kinase 2 (Cdk2) activation. AG 1478 induces a massive 
increase in the Cdk2 protein inhibitors p27 and p21, whereas AG 555 
appears to have a different mechanism of action, inhibiting the activation 
of Cdk2. Growth arrest induced by AG 1478 and AG 555 is accompanied by up 
to 20% of cells undergoing apoptosis. Following AG 1478 treatment but not 
AG 555 treatment, up to 50% of cells undergo terminal keratinocyte 
differentiation as determined by filaggrin expression and by the decline 
in the expression of cytokeratin 14. The growth-arresting properties of 
AG 1478 and AG 555 identifies them as possible lead antipapilloma agents. 
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AB We measured serum levels of anti-Gal (alpha 1 — >3)Gal and anti-Gal (alpha 
1 — >2)Gal antibodies in 89 and 91 women^ respectively, by using ELISA. 
These patients had cervical intraepithelial neoplasia (CIN) grades 1 to 3 
and early invasive cervical carcinoma (ICC) . Our objective was to compare 
anti-alpha-galactosyl antibody levels among them and with those of normal 
controls. High levels of anti-Gal (alpha 1 — >2)Gal antibodies were 
detected in 22% of patients (P = 0.006). The mean level was 1.6 times 
greater than that of controls, without difference among subgroups. Thirty 
percent of patients had abnormally high anti-Gal levels (P = 0.001). Mean 
levels were twofold greater than the mean control value. Subsets with 
human papillomavirus/CIN 1 and CIN 2-3 had high immunoreactivity (P = 
0.004). Both antibodies showed a significant correlation (r = 0.53, P < 
0.00001). We conclude that 22 to 30% of patients with CIN 1-3 showed 
significantly high levels of anti-alpha-galactosyl antibodies. This 
seroreactivity might be related to the abnormal expression of 
alpha-galactosyl residues at some point of the natural history of human 
papillomavirus infection of the uterine cervix, suggesting an active 
immune response by natural antibodies against this virus. Further studies 
are needed to determine whether anti-alpha-galactosyl antibodies confer 
protection in human papillomavirus infection. 
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Human papillomavirus type 11 (HPV-11), produced from the athymic mouse 
xenograft system, was shown to infect cultured neonatal human foreskin 
keratinocytes and the HaCaT keratinocyte cell line in vitro. Infection 
was documented by the appearance of HPV-ll-specif ic spliced mRNA, detected 
by reverse transcriptase-polymerase chain reaction. Purified HPV-11 
virions at concentrations of approximately 10(7) particles/ml could 
successfully evoke infection in this system. Infection was completely 
abrogated by preincubation of the HPV-11 inoculum with mouse anti-HPV-11 
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monoclonal antibodies, experimentally immunized animal sera, or sera of 
human patients with HPV infection. Concurrent detection of cellular mRNA 
for the beta-actin gene, also by reverse transcriptase-polymerase chain 
reaction, provided an internal control confirming RNA recovery and 
successful reverse transcriptase-polymerase chain reaction. Using this 
approach, it was possible to determine semiquantitative titers for test 
solutions of HPV-ll-neutralizing antibodies. The in vitro system for 
HPV-11 infectivity and neutralization may be useful in the study of the 
immune response to HPV-11 infection or immunization in patients. 
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AB The human papillomavirus-16 (HPV16) E5 gene is able to induce stable 

growth transformation and transient mitogenic stimulation in a variety of 
cultured cell systems. To characterize the biochemical properties of the 
hydrophobic HPV16 E5 transforming protein, we have constructed vectors 
expressing the wild-type HPV16 E5 gene and have generated antipeptide 
antisera. The 10-kDa E5 protein was readily detectable in transfected COS 
monkey cells by using these antisera either for immunoprecipitation of 
metabolically labeled cells or for immunoblotting . Coimmunoprecipitation 
analysis of cells coexpressing the viral protein and various growth factor 
j-eceptors demonstrated stable complex formation between the E5 protein and 
the epidermal growth factor receptor, platelet-derived growth factor beta 
receptor, colony stimulating factor-1 receptor, and pl85neu. The E5 
protein also formed a stable complex with the vesicular stomatitis virus 
glycoprotein. These experiments indicated that the HPV16 E5 protein was 
able to participate in complex formation with a variety of transmembrane 
proteins, a property which may contribute to the biological activities of 
the viral protein. In addition, the expression vectors and antibodies 
described here will be useful reagents in examining various aspects of 
HPV16 E5 expression and function. 
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Previous studies demonstrated that the human papillomavirus (HPV) type 1 
LI protein^ expressed in cos cells by an SV40-:based vector, displays 
conformational epitopes characteristic of native virions. In this study, 
we analyzed the expression of HPV-1, HPV-6, and HPV-11 LI proteins in 
order to determine the forms of conformational epitopes expressed by 
recombinant LI proteins. Using both immunofluorescence and 
immunoprecipitation techniques, polyclonal and monoclonal antibodies 
(MAbs) generated against native HPV-11 virions reacted with expressed LI 
proteins of HPV-6 and/or HPV-11, but not HPV-1. Similarly, polyclonal 
antibodies and MAbs generated against HPV-1 virions reacted with the 
expressed LI protein of HPV-1, but not HPV-6 or HPV-11. Of two MAbs that 
neutralized HPV-11 infection of murine fetal foreskin xenografts, one 
reacted with the expressed LI protein of both HPV-6 and HPV-11, and the 
other reacted with HPV-11 only. A nonneutralizing conf ormatibhally 
dependent MAb reacted with the expressed LI protein of both HPV-6 and 
HPV-11. These results demonstrate that expressed HPV LI proteins retain 
type-specific, neutralizing, and nonneutralizing conformational epitopes 
and that cos cells may be utilized to evaluate host immune responses to 
such epitopes. 
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Human papillomaviruses (HPVs) cause a variety of cutaneous warts, mucosal 
condylomata, and dysplasias and are etiologic in cervical cancer. 
Papillomavirus (PV) conformational epitopes on the surface of virions are 
type-specific and are the target of neutralizing antibodies. In this 
study, we describe two methods of in vitro expression of HPV major capsid 
(LI) proteins which mimicked conformational epitopes and demonstrate their 
type specificity and ability to react with neutralizing and/or 
conformation-dependent antibodies. The LI open reading frames (ORFs) for 
HPV-1, 6, 11, and 16 were molecularly cloned into a SV 40 expression 
vector and the encoded gene products were expressed in mammalian (cos) 
cells. Similarly, the LI ORFs for HPV-6, 11, 16, and 18 were molecularly 
cloned into recombinant baculovirus and the encoded gene products were 
expressed in insect (SF9) cells. The expressed LI proteins reacted by 
immunofluorescence and immunoprecipitation with polyclonal and monoclonal 
antibodies generated against their corresponding native virions and by 
Western blotting with antibodies that recognized nonconf ormational 
epitopes of denatured virions. The recombinant LI proteins expressed 
conformational epitopes in both cos and Sf9 cells that were type-specific 
and displayed neutralizing epitopes. The ability to express, purify, and 
qualitate the reactivity of recombinant LI proteins will now permit the 
serologic analysis of host response to HPV infection and the development 
of prophylactic PV subunit vaccines. 
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AB Using Escherichia coli system expressing papilloma virus HPV16 E7MS2 
fusion protein as a model system, a novel procedure was applied to 
solubilize, purify and refold recombinant proteins from E. coli inclusion 
bodies. The necessity to reactivate proteins at low protein 
concentrations (owing to their tendency to aggregate at high 
concentrations) was overcome by solubilization of inclusion bodies in 
alkaline solution and immobilization of proteins on a strong and resistant 
anion exchanger. This procedure has an inherent advantage of combining 
refolding and purification procedures in one step. The solubilization of 
the fusion protein in an alkaline reagent with the use of an anion 
exchanger resulted in considerable purification of the recombinant protein 
at a fairly high concentration. The protein was soluble under mild 
conditions and reacted with antibodies against the "native" papilloma 
virus . 
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We have established the first homologous cell-free DNA replication system 
for a papillomavirus. The replication of the human papillomavirus type 11 
(HPV-11) origin was achieved by using human 293 cell extracts supplemented 
with the HPV-11 El and E2 proteins purified from insect cells infected 
with recombinant baculoviruses . Efficient replication depends on the 
HPV-11 origin, the HPV-11 El and E2 proteins, as well as human DNA 
polymerase alpha, delta, replication protein A, topoisomerase I, and 
topoisomerase II. High concentrations of El protein also promoted a low 
level of origin-independent replication which was suppressed by the 
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addition of the E2 protein, whereas E2 protein stimulated origin-dependent 
replication. We also show that an intact E2 protein binding site was 
absolutely necessary for origin activity, as a strong HPV-11 origin was 
rendered inactive when one half-site of each of the three E2 binding sites 
was mutated. In contrast, there was only a relatively small reduction in 
this mutant origin activity when the cell extracts were supplemented with 
the bovine papillomavirus type 1 (BPV-1) proteins. These results suggest 
that the HPV~11 E2 protein plays a primary role in HPV origin recognition. 
Furthermore, unlike transient replication in which HPV-11 and BPV-1 viral 
proteins promote efficient replication of homologous and heterologous 
origins, efficient cell-free replication took place only with the 
homologous combinations . 
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AB Human ectocervical epithelial cells are a primary target for infection by 
oncogenic papillomaviruses, which are strongly implicated as causative 
agents in the genesis of cervical cancer. Growth factors have been 
implicated as agents that stimulate proliferation and enhance the 
possibility of malignant transformation. In the present study we utilize 
several human papillomavirus (HPV) type 16-immortalized ectocervical 
epithelial cell lines to investigate the effects of epidermal growth 
factor (EGF) and insulin-like growth factor I (IGF-I) on cell 
proliferation and the production of IGF binding proteins (IGFBPs) . 
ECE16-1 cells, an HPV16-immortalized/nontumorigenic cell line, maintained 
in defined medium, produce and release high levels of IGFBP-3 (38/42 kDa) 
as well as smaller amounts of a 24-kDa IGFBP. Supplementation of defined 
medium with EGF causes a dose-dependent increase in cell growth and a 
concomitant decrease in the levels of IGFBP-3 released into the culture 
medium. EGF suppression of IGFBP-3 is maintained even when EGF- stimulated 
cell growth is suppressed 67% due to the simultaneous presence of 3 ng/ml 
of TGF beta 1, indicating that EGF suppression of IGFBP-3 levels is 
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independent of EGF effects on cell growth. EGF suppression of IGFBP-3 
production is correlated with a reduction in IGFBP-3 itiRNA level. In the 
presence of EGF, the growth response of the cells to ng amounts of IGF-I 
is significantly enhanced. Moreover, the simultaneous presence of both 
EGF and IGF-I reduces the level of IGFBP-3 more efficiently than EGF 
alone. We also observe. that the IGFBP-3 level is decreased and the 24-kDa 
IGFBP level is increased in HPV16-positive tumorigenic versus 
nontumorigenic cell lines. This is the first report of EGF acting as a 
positive regulator of IGF-I action via the IGFBPs. On the basis of these 
findings, we propose that EGF stimulates ECE16-1 cell growth via a 
dual-action mechanism by (a) stimulating growth directly via the EGF 
mitogenic pathway and (b) stimulating growth indirectly by reducing the 
levels of inhibitory IGFBPs and thereby potentiating the effects of IGF-I. 
In addition, the observation that more highly transformed cell types 
produce lower levels of IGFBP-3 and higher levels of 24-kDa IGFBP suggests 
that tumor cells in more advanced cervical cancers may have an altered 
response to IGF-I. 
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